TITLE OF THE INVENTION 
DENTAL FLOSS WITH USAGE IDENTIFICATION CAPABILITY 



CROSS-REFERENCE TO RELATED APPLICATIONS 
This application claims priority from U.S. provisional application serial number 
60/259,144 filed on December 29, 2000, incorporated herein by reference. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

OR DEVELOPMENT 
Not Applicable 

REFERENCE TO A COMPUTER PROGRAM APPENDIX 

Not Applicable 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention pertains generally to dental floss, and more particularly to 
dental floss that is coated or impregnated with one or more agents to facilitate 
identification of usage and/or identification of the presence of a virus, disease or 
infection, and/or one or more medicaments for treatment or preventive care. 

2. Description of the Background Art 

Dental floss is a well known tool for cleaning between teeth, and its use is almost 
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universally recommendecl by dental care professionals. However, dental floss is often 
misused or used without paying attention to which portions have already been used. 
Therefore, it is common for a portion of the floss that has already been used to be 
passed between different teeth. Unfortunately, such "misuse" can lead to the spread of 

5 caries and periodontal diseases. Clinical studies show that caries and periodontal 
diseases are readily communicable and that within the mouth bacterial contamination 
can be transmitted from unhealthy sites to healthy sites, allowing periodontal disease to 
spread. Therefore, there is a need for a dental floss material that provides a visual 

g indication to the user of which portion of the floss has already been used. The present 

M invention satisfies that need, as well as others, and overcomes numerous problems 

y associated with conventional dental floss. 

BRIEF SUMMARY OF THE INVENTION 

2^ The present invention comprises various dental floss configurations that can 

Si show areas of prior use of the dental floss, that can be used for diagnostic purposes, 

15 and/or that can be used for treatment purposes. 

In accordance with one aspect of the invention, the dental floss changes color 
when passed between the teeth to indicate that the portion of the dental floss where the 
color change occurred has been previously used. In this way, the user knows not to 
pass that same portion of dental floss through his or her teeth so as to avoid 

20 transmission of bacterial between teeth. In this embodiment, the dental floss is coated 
or impregnated with one or more agents that facilitate the color change by mechanically 
rubbing the floss against the oral hard tissue or by chemical reaction or both. The color 
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change could be light sensitive, phosphorescent or any other change that is visible. 

Additionally, the color change agent can be, for example, sensitive to friction or 

chemical reaction alone, or in combination with activation heat (e.g., a temperature 

range present in the mouth). 
5 According to another aspect of the invention, the dental floss can be coated or 

impregnated with a medicament or anti-microbial agent for treat or prevention of 

bacteria, disease, virus, infection or the like. An example would be to coat or 

impregnate the dental floss with fluoride, 
g According to still another aspect of the invention, the dental floss can be 

M impregnated or coated with an agent that indicates the present of bacteria, disease, 
y virus, infection or the like. The diagnostic agent can be, for example, sensitive to 
- enzyme presence, mole molecules, or the like, either alone or in combination with 

activation heat (e.g., a temperature range present in the mouth). The presence of 
2{ bacteria, disease, infection or the like could then be detected by exposing the dental 
15 floss to light (assuming a light sensitive agent is used), by culturing the dental floss, by 

use of chemical reagents, and other means. 

Any combination of the foregoing can be incorporated into the dental floss, along 

with flavoring or odor enhancing agents (e.g., scented dental floss) if desired. 
Further objects and advantages of the invention will be brought out in the 
20 following portions of the specification, wherein the detailed description is for the purpose 

of fully disclosing preferred embodiments of the invention without placing limitations 

thereon. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be more fully understood by reference to the following 
5 drawings which are for illustrative purposes only: 

FIG. 1 is a perspective view of an exemplary, non-limiting dental floss assembly 
employing dental floss according to the present invention. 

FIG. 2 is a perspective view of an exemplary, non-limiting dental floss assembly 
of FIG. 1 with the lid opened and the internal components shown in phantom. 
l| DETAILED DESCRIPTION OF THE INVENTION 

y Referring to FIG. 1 and FIG. 2, an exemplary, non-limiting dental floss assembly 

is shown and generally designated 10. FIG. 1 and FIG. 2 show that the dental floss 

W 

^ assembly 10 can include a housing 12 and a lid 14. Preferably, the lid 14 is hingedly 
attached to the housing 12, but it can be attached by any other means well known in the 

m art. Moreover, it can be appreciated that the lid 14 need not be included. 

S FIG. 2 shows that the housing 12 can include an upper cap 16. As shown, the 

upper cap 16 can be formed with an opening 18 through which dental floss, described in 
detail below, is routed from within the housing 12. FIG. 2 further shows that the upper 
cap 16 can include a cutting mechanism 20 disposed thereon opposite the opening 18. 

20 It is to be understood that the cutting mechanism 20 can be a simple, raised metal tab, 
as shown, or any other such device well known in the art. 

As shown in FIG. 2, a spool 22, shown in phantom, is rotatably disposed within 
the housing 12. A predetennined length of dental floss 24 is wound around the spool 22 
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and the end of the dental floss 24 is threaded through the opening 18 in the upper cap 
16. It is to be understood that a user can pull the end of the dental floss 24 and unwind 
it from the spool 22. When a desired amount of dental floss 24 Is unwound from the 
spool 22, the user can draw the dental floss 24 laterally across the cutting mechanism 

5 20 in order to cut off the dental floss 24 so that it can easily be used. 

In a preferred embodiment, the dental floss 24 is standard dental floss and is 
made, e.g., from nylon, rayon, etc. However, it can be made from any other material 
well known in the art. In accordance with the present invention, the dental floss 24 is 

O treated so that it changes color when passed between the teeth during use. It can be 

-W appreciated that the color change can simply involve the dental floss 24 glowing in the 

y5 dark after passed between a user's teeth. 

r For example, in one embodiment, the dental floss 24 can change color when it is 

ru subjected to friction, e.g., when it rubs against hard oral tissue when passed between 
g the teeth. In this embodiment, the dental floss 24 can be coated or impregnated with a 
?l conventional coloring material that rubs off during normal use. 

In another embodiment, the dental floss 24 changes color when exposed to 
saliva in the range of in-vivo temperatures. Preferably, the coloring agent applied to the 
dental floss 24 is reactive to changes in pH which occurs when the dental floss 24 is in 
the presence of saliva. The range of reactivity that causes a color change is preferably 
20 in the range of range of pH 5.0 to pH 9.0. 

In still another embodiment, the floss changes color when subjected to friction in 
the presence of saliva in the range of In-vivo temperatures. Preferably, the pH range 
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that renders the floss reactive to cx)lor change is on the order of pH 5.0 to pH 9.0. In 
this embodiment, simply rubbing the dental floss 24 will not cause a color change, i.e., 
friction must be combined with the presence of saliva In the specified pH range. 
In all of the foregoing embodiments, the dental floss 24 will change color to 
5 indicate when the floss has passed between teeth. In this way, a user can easily 
discern which portion of the dental floss 24 has already been used and avoid re-using 
the used dental floss 24 to avoid the complications described above. It is to be 
appreciated that the dental floss 24 is treated so that the coloring agent will not remain 
2 on the teeth or tissue. Additionally, the dental floss 24 can be scented or flavored with 
-j| nearly any appealing scent or flavor well known in the art. 
yj In another embodiment of the present invention, the dental floss 24 can be 

treated with medication that can be delivered to the area of the user's mouth that is 
J! being flossed. For example, the dental floss 24 can be made therapeutic with the 
2 addition of anti-microbial agents bacterial materials such as NaF (Sodium Fluoride), 
^5 CHG (Chlorhexidine digluconate), CHA (Chlorhexidine acetate), or the like. Such 
agents can be added by coating or impregnating the dental floss 24 with the agent. 
Quite surprisingly, this formulation increases the strength of the dental floss 24, 
decreases the ability to fray, slides easier between tight contacts of the dentition, and 
creates a lubricating effect. In this aspect of the present invention, the dental floss 24 
20 can be scented or flavored with nearly any appealing scent or flavor well known in the 
art. Thus, an aversion to applying an unappealing medication to the mouth via the 
dental floss 24 can be overcome. 
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In accordance with a still further embodiment of the Invention, the dental floss 24 
can be coated or impregnated with one or more virus or disease condition indicators. 
For example, in one exemplary, non-limiting embodiment, the dental floss 24 is coated 
or impregnated with a disease indicator, e.g., Periocheck™ available from Rotadent. 
Also, in one exemplary, non-limiting embodiment, the dental floss 24 can be coated or 
impregnated with an oral cancer detection agent, e.g.. Oral CDX™ available from Shein 
Corporation. Furthermore, the dental floss 24 can be impregnated or coated with 0 to 
100% fluorescein sodium which is a fluoroscopic material used as a plaque indicator, 
and which is described in U.S. Patent No. 3,309,274 Incorporated herein by reference. 

It is to be understood that in this aspect of the present invention, the dental floss 
24 can be treated to detect the presence of enzymes that are indicative of medical 
conditions, e.g., detecting enzymes that are indicative of diabetes. This particular 
dental floss 24 can change colors when the enzymes in question are detected. It can 
be appreciated that this particular dental floss 24 can be reactive to the enzymes only or 
it can be reactive when exposed to the enzymes in the range of in-vivo temperatures. 

Also, the dental floss 24 can be treated so that when properly used, i.e., passed 
between to adjacent teeth, bacteria stick thereto. Thereafter, the dental floss 24 can be 
placed under a special light in order to detect the bacteria attached to the dental floss 
24. 

Those skilled in the art will appreciate that the present invention encompasses 
dental floss with means for providing visual indication of a portion that has been passed 
between the teeth, means for providing indication of the presence of a virus, infection, 
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bacteria, disease, plaque or otiier condition, means for administering a medicament or 
anti-microbial agent, means for strengthening the floss, and means for making the floss 
slipperier and easier to pass between the teeth without slipping over bacteria present. 
Any one or combination of these can be employed in the inventive floss. Conventional 
5 dental floss is coated or impregnated with one or more materials that provide one or 
more of the foregoing indicating or treatment characteristics. 

With the foregoing in mind, the following formulation represents the preferred 
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0-5% 
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?i Glycerol 


0 - 5% 


f H2O 


30 - 60% 


m Ethanol 


30 - 60% 


B Flavorings 


0 - 2% 


kt CHG/CHA 


0 - .5% 


NaF 


0 - .5% 


Indicator dyes 


0.1 - 3.0 % 


Soluble polymers 


10-40% 


Triethanol amine 


0 - 5% 


20 wherein the indicator dyes are selected 


from the group of indicator dyes consisting of 



thymol blue, Bromthymolphthalein and other non-toxic pH indicators as well as specific 
aerobic and anaerobic bacteria, virus and disease condition indicators; and wherein the 
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soluble polymers are selected from the group of soluble polymers consisting of cellulose 
and polyethylene oxide pyrlidone. The material is mixed in a solution, and then, the 
dental floss is coated or impregnated and dried in any conventional manner. 

Although the description above contains many specificities, these should not be 
5 construed as limiting the scope of the invention but as merely providing illustrations of 
some of the presently preferred embodiments of this invention. Therefore, it will be 
appreciated that the scope of the present invention fully encompasses other 
embodiments which may become obvious to those skilled in the art, and that the scope 
b of the present invention is accordingly to be limited by nothing other than the appended 
W claims, in which reference to an element in the singular is not intended to mean "one 
and only one" unless explicitly so stated, but rather "one or more." All stmctural, 
chemical, and functional equivalents to the elements of the above-described preferred 
pj embodiment that are known to those of ordinary skill in the art are expressly 
m incorporated herein by reference and are intended to be encompassed by the present 
ks claims. Moreover, it is not necessary for a device or method to address each and every 
problem sought to be solved by the present invention, for it to be encompassed by the 
present claims. Furthermore, no element, component, or method step in the present 
disclosure is intended to be dedicated to the public regardless of whether the element, 
component, or method step is explicitly recited in the claims. No claim element herein is 
20 to be construed under the provisions of 35 U.S.C. 112, sixth paragraph, unless the 
element is expressly recited using the phrase "means for." 
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